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WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION. 
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- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 
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Status 

I) 13 Responsive to communication(s) filed on 1 1 January 2006 . 
2a)D This action is FINAL. 2b)S This action is non-final. 

3) D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 11, 453 O.G. 213. 

Disposition of Claims 

4) [3 Claim(s) 20-27 and 36-56 is/are pending in the application. 

4a) Of the above claim(s) is/are withdrawn from consideration. 

5) D Claim(s) is/are allowed. 

6) E3 Claim(s) 20-27 and 36-56 is/are rejected. 

7) D Claim(s) is/are objected to. 

8) D Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) D The specification is objected to by the Examiner. 

10)13 The drawing(s) filed on 14 January 2002 is/are: a)[EI accepted or b)D objected to by the Examiner. 
Applicant may not request that any objection to the drawing(s) be held in.abeyance. See 37 CFR 1.85(a). 
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d). 

II) D The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-1 52. 

Priority under 35 U.S.C. § 1 1 9 

12)13 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 
a)KI All b)D Some * c)D None of: 

1 Certified copies of the priority documents have been received. 

2. Q Certified copies of the priority documents have been received in Application No. . 

3. D Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 17.2(a)). 
. * See the attached detailed Office action for a list of the certified copies not received. 



Attachment(s) 

1) Notice of References Cited (PTO-892) 4) □ Interview Summary (PTO-413) 

2) □ Notice of Draftsperson's Patent Drawing Review (PTO-948) Pa P er No(s)/Mail Date. . 

3) El Information Disclosure Statement(s) (PTO-1 449 or PTO/SB/08) 5) □ Notice of Informal Patent Application (PTO-1 52) 

Paper No(s)/Mail Date -/ 7/05 . 6) □ Other: . 

U.S. Patent and Trademark Office 

PTOL-326 (Rev. 7-05) Office Action Summary Part of Paper No./Mail Date 20060329 



Application/Control Number: 10/047,150 Page 2 

Art Unit: 2872 

DETAILED ACTION 



This action is in response to Amendment filed January 11, 2006. Claims 43-56 have 
been added as requested by the applicant. 

Claim Objections 

i 

Claims 38 and 39 are objected to because of the following informalities: the claims 
depend from claim 20 which does not provide proper support for the limitations "the mirror 
mounting" or "the mirror member" as stated in claims 38 and 39 respectively. Appropriate 
correction is required. 

Claim 45 is objected to because of the following informalities: the claim states that the 
mirror member is made of quartz and that the mirror member is made of SiN and that the mirror 
member. The claim also states that the compensation elements are made of titanium and that the 
compensation elements are made of invar. The examiner cannot readily discern which 
combination of materials the applicant is actually claiming. For the purpose of examination the 
claim will be examined as if the mirror member is SiN and the compensation elements are 
titanium. Appropriate correction is required. 



Claim Rejections - 35 USC §102 
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The following is a quotation of the appropriate paragraphs of 35 U.S.C 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

Claims 20, 21, 23, 38 and 39 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Dilworth (US 4,1 16,537). 

Regarding claim 20, Dilworth discloses a first optical element (150), the first optical 
element having a focal point (col. 2 lines 65-68); a further optical element (1 10); compensating 
elements (1 16,1 17,129,130); the first optical element is connected to the further optical element 
by means of a mounting (155,157) and compensating elements (Fig. 2); the first optical element 
and the further optical element defining an axial direction (Fig. 2); the compensating elements 
being arranged in a region of the first optical element providing thermal conductivity from the 
first optical element to the compensating elements so that the compensating elements undergo 
approximately a same temperature change as the first optical element, and the compensating 
elements having a length in the axial direction and being made from a material so as to displace 
the further optical element from the first optical element in a same amount as a displacement of 
the focal point occurs because of heating of the first optical element (col. 2 line 62 - col. 3 line 
26; 1 16,1 17,129 and 130 correspond to 16,17,29 and 30 respectively). 

Regarding claim 21, Dilworth discloses at least one of the first and further optical 
elements comprises a lens (col. 2 lines 13-14). 
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Regarding claim 23, Dilworth discloses the compensating elements have a thermal 
expansion coefficient deviating from that of the mounting (col. 3 lines 15-26). 

Regarding claims 38 and 39, Dilworth discloses the compensating elements are 
connected on one side with the mounting and on the other side with the mirror mounting (Fig. 2). 

Claim Rejections - 35 USC §103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the . 
manner in which the invention was made. 

Claims 22, 36 and 37 rejected under 35 U.S.C. 103(a) as being unpatentable over 
Dilworth (US 4,1 16,537) in view of Fruit ("A New Concept in Telescope Design SiC as the Only 
Material for Mirrors and Structure"). 

Dilworth teaches the invention as claimed but lacks reference to the claimed materials. 
Fruit teaches a material for mounting with a density of at least 2.5 x 10 3 kg/m 3 (Fig. 1). Fruit 
teachesthe use of C/C SiC (page 2 section 3). Fruit teaches the telescope used in orbit (page 2). 
It would have been obvious to one of ordinary skill in the art at the time the invention was made 
to have the Dilworth invention include the materials of Fruit for the purpose of allowing the 
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telescope to withstand the forces exerted on the structure during a launch into orbit and still 
remain functional. 

Claims 24, 25, 21 and 41 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Dilworth (US 4,1 16,537) in view of Jutte (US 4,098,476). 

Regarding claims 24 and 41, Dilworth teaches a first optical element (150), the first 

optical element having a focal point (col 2 lines 65-68); a further optical element (110); 

compensating elements (1 16,1 17,129,130); the first optical element is connected to the further 

optical element by means of a mounting (155,157) and compensating elements (Fig. 2); the first 

optical element and the further optical element defining an axial direction (Fig. 2); the 

compensating elements being arranged in a region of the first optical element providing thermal 

conductivity from the first optical element to the compensating elements so that the 

< 

compensating elements undergo approximately a same temperature change as the first optical 
element, and the compensating elements having a length in the axial direction and being made 
from a material so as to displace the further optical element from the first optical element in a 
same amount as a displacement of the focal point occurs because of heating of the first optical 
element (col 2 line 62 - col. 3 line 26; 1 16,1 17,129 and 130 correspond to 16,17,29 and 30 
respectively). Dilworth lacks reference to the mirror carrier comprising quartz and the 
compensating elements being titanium. It is extremely well known in the art to use quartz to 
carry a mirror surface. Official Notice is taken. Jutte teaches the compensation elements for a 
telescope being titanium (col 1 lines 62-68). It would have been obvious to one of ordinary skill 
in the art at the time the invention was made to have the compensating elements of Dilworth be 
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titanium as taught by Jutte and a quartz mirror carrier as is known in the art for the purpose of 
producing a telescope that can withstand a high magnitude of stress. 

Regarding claim 25, Dilworth teaches at least one of the first and further optical elements 
comprises a lens (col. 2 lines 13-14). 

Regarding claim 27, Dilworth teaches the compensating elements have a thermal 
expansion coefficient deviating from that of the mounting (col. 3 lines 15-26). 

Claim 26 is rejected under 35 U.S.C. 103(a) as being unpatentable over Dilworth (US 
4,1 16,537) in view of Jutte (US 4,098,476) as applied to claim 24 above, and further in view of 
Fruit ("A New Concept in Telescope Design SiC as the Only Material for Mirrors and 
Structure"). 

Dilworth in combination with Jutte teaches the invention as claimed but lacks reference 
to the claimed materials. Fruit teaches a material for mounting with a density of at least 2.5 x 
10 3 kg/m 3 (Fig. 1). It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to have the Dilworth invention include the materials of Fruit for the purpose 
of allowing the telescope to withstand the forces exerted on the structure during a launch into 
orbit and still remain functional. 

Claim 40 is rejected under 35 U.S.C. 103(a) as being unpatentable over Dilworth (US 
4, 1 16,537) in view of Neil (US 5,579,333). 

Dilworth teaches the invention as claimed but lacks reference to a mirror carrier made of 
SiN. Neil teaches the mirror carrier made of SiN (abstract). It would have been obvious to one 
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of ordinary skill in the art at the time the invention was made to have the Dilworth invention 
include a mirror carrier made of SiN as taught by Neil for the purpose of efficiently reflecting 
incident light rays. 

Claim 42 is rejected under 35 U.S.C. 103(a) as being unpatentable over Dilworth (US 
4,1 16,537) in view of Jutte (US 4,098,476) as applied to claim 24 above, and further in view of 
Neil (US 5,579,333). 

Dilworth teaches the invention as claimed but lacks reference to the claimed materials. 
Neil teaches the mirror carrier made of SiN (abstract). Jutte teaches the compensation elements 
for a telescope being titanium (col. 1 lines 62-68). It would have been obvious to one of ordinary 
skill in the art at the time the invention was made to have the compensating elements of Dilworth 
be titanium as taught by Jutte for the purpose of producing a telescope that can withstand a high 
magnitude ofstress.lt would have been obvious to one of ordinary skill in the art at the time the 
invention was made to have the Dilworth invention include a mirror carrier made of SiN as 
taught by Neil for the purpose of efficiently reflecting incident light rays. 

Claims 43, 44, 46-53 and 55 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Dilworth (US 4, 1 16,537) in view of Harnisch ("Ultra lightweight C/SiC Mirror and 
Structures"). 

Regarding claims 43, 48 and 55, Dilworth teaches a first optical element (150), the first 
optical element having a focal point (col. 2 lines 65-68); a further optical element (110); 
compensating elements (1 16,1 17,129,130); the first optical element is connected to the further 
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optical element by means of a mounting (155,157) and compensating elements (Fig. 2); the first 
optical element and the further optical element defining an axial direction (Fig. 2); the 
compensating elements being arranged in a region of the first optical element providing thermal 
conductivity from the first optical element to the compensating elements so that the 
compensating elements undergo approximately a same temperature change as the first optical 
element, and the compensating elements having a length in the axial direction and being made 
from a material so as to displace the further optical element from the first optical element in a 
same amount as a displacement of the focal point occurs because of heating of the first optical 
element (col. 2 line 62 - col. 3 line 26; 1 16,1 17,129 and 130 correspond to 16,17,29 and 30 
respectively). Dilworth lacks reference to the density of the material Harnisch teaches the 
density of the material being at most 2.5 x 10 3 kg/m 3 (page 4 col. 1). Harnisch teaches C/C SiC 
with a density being 2.23 x 10 3 kg/m 3 (page 4 col. I). It would have been obvious to one of 
ordinary skill in the art at the time the invention was made to have the density of the 
compensating elements as taught by Harnisch for the purpose of having the telescope be 
lightweight and therefore more portable. 

Regarding claim 44, Dilworth teaches at least one of the optical elements being a mirror 
(col. 2 lines 13-14). 

Regarding claim 46, Dilworth teaches at least one of the optical elements comprises a 
lens (col. 2 lines 13-14). 

Regarding claim 47, Dilworth teaches the optical system comprises a telescope with a 
primary mirror and a secondary mirror (Fig. 2; col. 2 lines 13-14). 
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Regarding claim 49, Dilworth teaches the compensation elements are arranged in a 
region of one of the optical elements coaxial with the optical axis (Fig. 2). 

Regarding claim 50, Dilworth teaches the compensation elements are coaxial with the 
primary mirror (Fig. 2). 

Regarding claim 51, Dilworth teaches the invention as claimed but lacks reference to a 
telescope tube and the size. It is extremely well known in the art to provide a tube to enclose a 
telescope to prevent stray light from distorting the image obtained. Official Notice is taken. It is 
also well with in the ability of one of ordinary skill in the art to have the size of the Dilworth 
telescope be at least three feet. Changes in size have been held to be within the skill of one of 
ordinary skill in the art. It would have been obvious to one of ordinary skill in the art at the time 
the invention was made to have the telescope of Dilworth include a tube for the purpose of 
blocking stray light that could distort the image obtained by the telescope. 

Regarding claim 52, Dilworth teaches the compensation elements support a mirror carrier 
carrying a mirror surface of the primary mirror (Fig. 2). 

Regarding claim 53, Dilworth teaches the compensation elements have a thermal 
expansion coefficient deviating from that of the mounting (col. 3 lines 15-26). 

Claim 45 is rejected under 35 U.S.C. 103(a) as being unpatentable over Dilworth (US 
4,1 16,537) in view of Jutte (US 4,098,476) and Neil (US 5,579,333). 

Dilworth teaches a mirror (150) comprising a mirror member carrying surface (Fig. 2), 
which mirror member is further connected to a further optical element (1 10) by means of a 
mounting and compensating elements (1 16,1 17,129,130; Fig. 2). Dilworth lacks reference to the 
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claimed materials. Neil teaches the mirror carrier made of SiN (abstract). Jutte teaches the 
compensation elements for a telescope being titanium (col. 1 lines 62-68). It would have been 
obvious to one of ordinary skill in the art at the time the invention was made to have the 
compensating elements of Dilworth be titanium as taught by Jutte for the purpose of producing a 
telescope that can withstand a high magnitude of stress. It would have been obvious to one of 
ordinary skill in the art at the time the invention was made to have the Dilworth invention 
include a mirror carrier made of SiN as taught by Neil for the purpose of efficiently reflecting 
incident light rays. 

Claims 54 and 56 is rejected under 35 U.S.C. 103(a) as being unpatentable over Dilworth 
(US 4,1 16,537) in view of Harnisch ("Ultra lightweight C/SiC Mirror and Structures") as applied 
to claim 44 above further in view of Neil (US 5,579,333). 

Regarding claim 54, Dilworth teaches the invention as claimed but lacks reference to a 
mirror carrier made of SiN. Neil teaches the mirror carrier made of SiN (abstract). It would 
have been obvious to one of ordinary skill in the art at the time the invention was made to have 
the Dilworth invention include a mirror carrier made of SiN as taught by Neil for the purpose of 
efficiently reflecting incident light rays. 

Regarding claim 56, Dilworth teaches the mirror members connected directly to a 
mounting element for isostatic mounting and the mounting is mounted to the mirror member 
(Fig. 2). 

Response to Arguments 
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Applicant's arguments, see Amendment, filed January 1 1, 2006, with respect to the 
rejection(s) of claim(s) 20 under Hull have been fully considered and are persuasive. Therefore, 
the rejection has been withdrawn. However, upon further consideration, a new ground(s) of 
rejection is made in view of Dilworth. Applicant submitted foreign priority papers to perfect the 
foreign priority date to overcome the Hull reference. Dilworth is now used to reject the claimed 
limitations. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Joshua L. Pritchett whose telephone number is 571-272-23 18. 
The examiner can normally be reached on Monday - Friday 7:00 - 3 :30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Drew A. Dunn can be reached on 571-272-23 12. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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